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(57) [ABSTRACT] 

[OBJECT] To achieve the enhancement of the convenience to operate by, in an 
information processor having a reduced power mode of operation that is connected to 
a network, enabling the information processor to be restored to its ordinary mode of 

10 operation when, during a time period in which the processor is in the reduced power 
mode of operation, an access has occurred from another processor connected to the 
network to thereby enable that access to be processed. 
[CONSTRUCTION] When an access has occurred with respect to the 
processor from the outside thereof via the network, a network control part 7 outputs a 

1 5 request to interrupt with respect to an input/output control/reduction of power control 
part 5 to thereby notify that the access has occurred. In order to transfer the 
processor operation mode to an ordinary mode of operation, the input/output 
control/reduction of power control part 5 that has received the request to interrupt 
instructs a power control part 8 to supply power to respective parts (a logical power 

20 supply part 28) within the information processor. The power control part 8 that has 

received uiai ir i5>u uuuui i uui i u i icu iu oujjpuco u ic? |a;ww i\j u iw^uuwv/ ^ ^ »»■ ..v^. •, 

when the processor is in the reduced power mode of operation, no power is supplied, 
whereby those respective parts are restored to their ordinary mode of operation. 

25 [CLAIM 1 ] An information processor, the information processor being 
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connected to another information processor through the intermediary of a network and 
equipped with at least a central operation processing unit, a main memory device, and 
a network control unit that upon receipt of an access from the other information 
processor that is made via the network outputs an access signal that indicates that the 

5 access has occurred, the information processor thereby having an ordinary mode of 
operation and a reduced power mode of operation in which supply of power to 
predetermined devices is reduced or stopped, 

including an access monitor part that when having received the access signal 
at the time of the processor being in its reduced power mode of operation, outputs a 

1 0 detection signal that indicates that it has received the access from the other processor, 
and 

a power source control part that, when having received that detection signal, 
increases the power supplied to the devices the power supply to that is so far reduced 
or stopped, or re-opens the supply of the power to those devices. 
1 5 [CLAIM 2] The information processor according to claim 1 , wherein 

the information processor has a unit that holds therein information that 
indicates that the information processor is in the ordinary mode of operation or in the 
reduced power mode of operation; and 

the central processing unit, upon receipt of the detection signal, reads out that 
20 information and, when it has turned out that the information processor is in the reduced 

power moae ot opeiauur i, t*xt?uuit£> piuuc^u iy ui icoiui n iy u io ico^ouvo pa> ^ ^. u 

processor to their ordinary mode of operation. 

[THE PROBLEMS THAT THE INVENTION IS TO SOLVE] However, since the 
above-described information processor is in many cases used on a stand-alone basis, 
25 the reduced power mode is designed with the reduced consumption of the power and 



2 



the enhancement of the convenience to operate, in such cases, being taken into 
consideration. For this reason, no consideration is given to a case where, during a 
time period in which the processor is in its reduced power mode, an access has 
occurred from a relevant network. Namely, in a case where, in the information 
5 processor connected to a network, it is attempted to perform data input/output through 
the intermediary of the network, when the processor is in its reduced power mode, the 
problem exists that the processor does not accept that access. The object of the 
present invention is to provide an information processor which solves the 
above-described problem and, when in its reduced power mode, enables the data 
1 0 input/output made via the network while the power consumption thereof is being 
decreased and in which, even in the network system, the convenience of use at the 
time of in the reduced power mode is improved. 
[0006] 

[EMBODIMENT] Hereinafter, an embodiment of the present invention will be 
1 5 explained with reference to the drawings. Fig. 1 is a block diagram showing the 
construction of an information processor. The present information processor has a 
central operation processing unit (CPU) 1 that performs the central function of the 
information processor, a bus memory/sleep control part 2 that performs access to 
memory control, system bus control, and reduction of power control, a main memory 3, 
20 a system bus 4, an input/output control/reduction of power control part 5, an I/O bus 6 

riaviny uui u ltJUit^j ineieiu rt?5>pt?uuve i/w ueviue^, ct i iciwuir\ iuui jjcui / u icu iuuio 

access from the network, a power source control part 8 that performs changeover 
between the power source channel at the time of an ordinary operation mode and that 
at the time of a reduced power operation mode, other I/O devices 24 built in the device, 
25 and input devices 25 such as a keyboard. The network control part 7 can be realized 
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by using, for example, a semiconductor integrated circuit "Am79C900" (produced by 
Advanced Micro Devices) for control of the communication. When an access has 
occurred from the outside to the information processor through the intermediary of the 
network, the network control part 7 notifies to the information processor the feet that 

5 that access has occurred to it, by issuing a request to interrupt with respect to the 
input/output control/reduction of power control part 5. The input/output 
control/reduction of power control part 5 that has received the request to intemjpt 
instructs the power source control part 8 to supply the power in order for the 
information processor to be transferred to its ordinary mode of operation. The power 

1 0 source control part 8 that has received that instruction command supplies the power to 
the circuits, as well, to which no power is being supplied when the information 
processor is in the ordinary mode of operation. Thereby, the part 8 operates so that 
the information processor may be restored to the ordinary mode of operation. Also, 
when an input made by a key from the keyboard, or an input from the input device 25 

1 5 such as a mouse that is a pointing device, has occurred, the input/output 

control/reduction of power control part 5 operates so as for the information processor to 
be restored from the reduced power mode of operation to the ordinary mode of 
operation as in the case of an access having occurred from the network. Fig. 2 is a 
logical block diagram showing the circuits to which when the information processor is in 

20 the reduced power mode of operation the power is supplied from the power source 

/v\ntiv\l *-\/-» rf Q T>»n mfar»n/va o\/rY*il"\^l O H^n/M^e o Irv^iirval ci innK/ rvf nn\A/or r\ort that 

includes the circuits to which when the information processor is in the reduced power 
mode of operation the power is supplied. The reference symbol 1 2 denotes an 
information processor that is connected to the network and is kept in its ordinary mode 
25 of operation, 14 denotes a LAN, 26 denotes a reduced power mode of operation 
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power supply channel that supplies the power when the information processor is in the 
reduced power mode of operation, 27 denotes an ordinary mode of operation power 
supply channel that supplies the power when the information processor is restored to 
its ordinary mode of operation, and 28 denotes a logical power supply part to which the 

5 supply of power is re-opened when the information processor comes into its ordinary 
mode of operation. To the main memory 3, supply of the power is performed even 
when the information processor is in the reduced power mode of operation. As a 
result, by utilizing the self-refresh function (the function of making needless the 
refreshing control performed from a peripheral control circuit) of the main memory, 

10 there are held as are the information in the register of the logical circuit having no 

power supplied thereto when the information processor is in the reduced power mode 
of operation and the contents of the main memory 3 and display memory. As a result 
of this, it also becomes possible to realize the resume function. The input/output 
control/reduction of power control part 5 not only monitors the occurrence of a network 

1 5 service from the network control part 7 and the input made from the input device 25 but 
also gives to the power source control part 8 an instruction command to switch the 
power source supply channel. When the network control part 7 receives an access 
from the network, the input/output control/reduction of power control part 5 requests the 
power source control part 8 to turn "ON" all relevant channels including the reduced 

20 power mode of operation power supply channel 26 and the ordinary mode of operation 
power supply channel 27 to thereby supply the power to the CPU 1 , bus 
memory/sleep control part 2, and other I/O devices 24. The network control part 7 
accepts that access and the part 5 processes the network sen/ice. Also, it becomes 
possible to monitor at all times the input made by a key from the input device 25. The 

25 part 5 accepts the key input as an interrupt and executes transfer processing to the 
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ordinary mode of operation. Fig. 3 is a logical block diagram showing the circuits with 
respect to which the power is supplied when the information processor is in its ordinary 
mode of operation. The reference symbol 1 0 denotes a logical power supply part that 
is a circuitry with respect to which the power is supplied when the information 
5 processor is in its ordinary mode of operation. As shown in Fig. 3, the power is 

supplied to the entire apparatus, thereby the information processor is restored from the 
reduced power mode of operation to the ordinary mode of operation. Fig. 4 shows 
the environment in which the present information processor is connected to the 
network. The reference symbol 11 denotes the information processor that is 

1 0 connected to the network and is kept in the state of reduced power mode of operation, 
and 12 and 13 denote the information processor that is connected to the network and 
is kept in the ordinary mode of operation. The reference symbol 14 denotes the LAN. 
The present invention concerns a case where access is made from the processor 1 2 
or 1 3 with respect to the processor 1 1 kept in the state of reduced power mode of 

1 5 operation through the intermediary of the network. In that case, it is arranged that the 
processor 1 1 is immediately restored to the ordinary mode of operation, thereby 
transmission and reception of data between the processors are smoothly performed. 
[0007] Fig. 5 shows an operation flow chart. 1 5 denotes the power source "ON" 
processing that supplies the power to the processor, 1 6 denotes the ordinary mode of 

20 operation processing that brings all devices constituting the processor to their states of 

u ic; puvvci UCII ly ouppucrvj U ICICLU, CU IU If UCI lUlOO U ICTJUUCU |JUVVCI I I IUUC UI 

operation processing that, as shown in Fig. 2, causes the supply of the power only to 
the main memory 3, power source control part 8, input/output control/reduction of 
power control part 5, and network control part 7. 18 represents access processing 
25 that determines the occurrence, or the non-occurrence, of an access from the network. 
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300 represents transfer processing the transfer of which is made to the ordinary mode 
of operation. The detail thereof will be later described. After the turning "ON" 1 5 of 
the power source, transfer is made to the ordinary mode of operation, thereby the 
power is supplied to the entire processor, thereby the respective devices become able 
5 to come into an operable state. When suspending the working operation and transfer 
is made to the reduced power mode of operation 17 such as a sleep mode wherein 
the status of that operation is preserved, the processor always monitors the occurrence 
of an access from the outside such as the network. When an access has occurred, 
the processor operates so that it may be restored to its ordinary mode of operation. 

10 As a result of this, in a case where, during the reduced power mode of operation, a 
network access has occurred between the processors, It becomes possible for the 
reception processor to become able to receive that network service with no problem. 
Fig. 6 shows an internal block diagram of the power source control part 8 and 
input/output control/reduction of power control part 5. 19 denotes a power source 

1 5 channel changeover part that is built in the power source control part 8. 20 denotes a 
status register that holds therein the processor status, built in the input/output 
control/reduction of power control part 5, that represents whether the processor is in 
the ordinary mode of operation or in the reduced power mode of operation, 21 denotes 
an access monitor/restoration to state of operation control part that monitors the access 

20 that comes from the network control part 7, 22 denotes an occurrence of 

sexless/interrupt signal thai is input from the network control part 7 to the access 
monitor/restoration to state of operation control part, 23 denotes a power source supply 
control signal that is input from the access monitor part 21 to the power source channel 
changeover part 1 9 and that controls the supply of the power to the logical power 

25 supply part of the processor, and 29 denotes an interrupt signal that causes the 




occurrence of an interrupt from the access monitor/restoration to state of operation 
control part 21 with respect to the CPU 1 . When the network control part 7 receives 
from another processor connected to the network via this network a control signal such 
as a command or an IP address (the ID number of that processor on the network), the 
5 part 7 inputs an interrupt with respect to the input/output control/reduction of power 
control part 5 and makes a request to permit it to use the I/O bus 6. In the ordinary 

9 

mode of operation, the input/output control/reduction of power control part 5 mediates 
the requests to use the I/O bus 6 made from the other I/O devices and the network 
control part 7, each of that is connected to the I/O bus. The part 5 assigns the right to 

10 use the I/O bus 6 according to the order of priority in which the bus right is assigned. 
After access has finished being done between the control part 5 and the I/O device to 
which the bus right has been assigned, the part 5 responds, with a permission signal, 
to the other I/O devices 24, or the network control part 7, which is the next requester. 
When the information processor is in the reduced power mode of operation, the part 8 

1 5 does not supply the power source to the CPU 1 , bus memory/sleep control part 2, 
other I/O devices 24 within the processor, etc. to thereby achieve the reduction of 
power. The processor thereby withdraws from performing the internal operation and 
the part 5 operates so as to monitor only the access that will occur from the network. 
Upon occurrence of an access from the network, the network control part 7 outputs the 

20 occurence of access/interrupt signal 22 that notifies thereto the occurrence of that 

j i, x~ xi — — — * n A««*«-vi ~~.r+ r>4 ^-f 
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the input/output control/reduction of power control part 5. The access 
monitor/restoration to state of operation control part 21 receives the occurrence of 
access/interrupt signal 22 from the network control part 7 and receives from the status 
25 register 20 the status information of the processor regarding whether the processor is 
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in its ordinary mode of operation or in its reduced power mode of operation. When 
the processor is in the ordinary mode of operation, the part 21 performs data reception 
that is made with respect to an ordinary network access. When the processor is in 
the reduced power mode of operation, the power is supplied to the CPU 1 , bus 
5 memory control/sleep control part 2, and other I/O devices 24 so as to enable the 
performance of the ordinary operation. To this end, the power source supply control 
signal 23 is input to the power source channel changeover part 1 9. The power 
control part 8 is a microcomputer that monitors the residual amount of batter power 
and that performs changeover of the power source channels and that has built therein 

1 0 a power source control program. According to the input of the power source supply 
control signal 23 from the access monitor/restoration to state of operation control part 
21 , the power source control program reads the power supply information out into a 
device inside the power source channel changeover part 19 and, according to that 
information, operates to instruct the changeover of the power source channels. As a 

15 result of this, even when the processor is in its reduced power mode of operation, 
network access is at all times made possible and it becomes possible to provide an 
information processor wherein reduction of power is realized. 
[0008] Fig. 7 is a flow chart showing the detail of transfer processing 300 to the 
ordinary mode of operation. 30 represents the control of the power source channel 

20 changeover part 1 9 that, in a case where an access has occurred from the network or 
a key input has occurred, the access monitor/restoration to state of operation control 
part 21 performs (the power source channel control processing), 31 represents the 
occurrence of an interrupt with respect to the CPU 1 processing that the access 
monitor/restoration to state of operation control part 21 executes, 32 represents the 

25 reduced power mode of operation determination processing that, by reading out the 
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status register 20 inside the input/output control/reduction of power control part 5 by a 
CPU interrupt handler, confirms the status of the processor, 33 represents the 
restoration to ordinary mode of operation processing the restoration of that is made to 
the ordinary mode of operation, 34 represents the inside-power source stop part 

5 register content restoration processing that is the restoration to ordinary mode of 
operation processing and that restores from the main memory the contents of various 
kinds of registers inside the logical-control part of the power stop part, 35 represents 
the status register setting processing that is for the purpose of indicating that the 
processor is in the ordinary mode of operation, and 36 represents the ordinary mode of 

1 0 operation. During a time period in which the processor is in its reduced power mode 
of operation, an access from the network or a key input has occurred, the access 
monitor/restoration to state of operation control part 21 causes the power source 
channel changeover part 1 9 to make active the channels for supply of the power to the 
CPU 1 and other circuits to which the power is not supplied. The part 21 thereby 

1 5 causes the occurrence of an interrupt with respect to the CPU 1 and thereby commits 
the processing to the initializing program handler that is then converted to a ROM. 
According to the kind of the access that has occurred, it is possible to perform setting of 
the program routine that is to be executed. By executing the restoration program 
routine to the ordinary mode of operation, the processor is restored to the ordinary 

20 mode of operation. First through the execution of the power source channel control 
processing 30, the power is supplied to the entire processor. Then, an interrupt with 
respect to the CPU 1 is caused to occur. Then, upon receipt of the access that has 
occurred, the processing is committed to the interrupt handler of initializing program. 
Then, the handler reads out the contents of the status register 20. If the processor is 

25 in the reduced power mode of operation, the restoration processing 33 to the ordinary 
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mode of operation is executed. If the processor is not in the reduced power mode of 
operation, the transfer to the ordinary mode of operation is made. In the restoration 
processing 33 to the ordinary mode of operation, the contents of the registers within the 
power stop part are restored from the main memory 3 and the status register has its 
5 status data set to the ordinary mode of operation, thereby transfer to the ordinary mode 
of operation is complete. As a result of this, the restoration processing of restoring the 
working status from the main memory, etc. can be realized. Namely, in the 
information processor having the resume function and the other finely power-reducing 
function of various I/O devices and display device, the operator, or an operator who 
1 0 accesses through the intermediary of the network, when having accessed the 
processor, can immediately restore the processor to its ordinary state of operation. 
That is, the convenience of use can be improved. 
[0009] 

[Effect of the Invention] Since the present invention is constructed in the 
1 5 above-explained way, the processor is immediately restored to the ordinary state of 
operation with respect to an access that is made to, for example, a workstation, from 
outside, in the environment of network involving it therein. This comes to enable 
providing an information processor in which the convenience of use of the network 
environment involving it therein is achieved. In addition, the reduction of the 
20 consumed power can be achieved. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] Fig. 1 is a block diagram showing the logical construction of the 

system. 

[Fig. 2] Fig. 2 is a logical block diagram showing the current supply circuitry 
25 that has current supplied thereto when the processor is in its reduced power mode of 
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operation. 

[Fig. 3] Fig. 3 is a logical block diagram showing the current supply circuitry 
that has current supplied thereto when the processor is in its ordinary mode of 
operation. 

[Fig. 4] Fig. 4 is a system construction view showing a network environment 

[Fig. 5] Fig. 5 is an operation flow chart. 

[Fig. 6] Fig. 6 is an explanatory view of the interior of the control parts. 

[Fig. 7] Fig. 7 is a flow chart showing the transfer to the ordinary mode of 
operation. 
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[Fig. 3] 
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1 9 power source channel changeover part 

20 status register 

21 access monitor/restoration to state of operation control part 
25 input device 

5 [Fig. 7] 
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